Characteristics and consequences of muscarinic receptor activation by tau protein.
It was recently suggested that tau protein released as a result of neuronal death is toxic to neighbouring cells, an effect that is mediated through the activation of muscarinic M1 and/or M3 receptors. Nevertheless, why tau protein and not other native muscarinic agonists, like ACh, can induce this neurotoxicity remains unknown. To clarify this issue, we analysed the different responses and properties of muscarinic receptors in response to stimulation by tau or ACh. The results revealed that the tau protein has an affinity for muscarinic receptors of around one order of magnitude higher than that of ACh. Furthermore, while the repeated stimulation with ACh induces desensitization of the muscarinic receptors, reiterate stimulation with tau failed to produce this phenomenon. Finally, we found the tau protein to be very stable in the extracellular milieu. These studies provide valuable information to help understand tau toxicity on neural cells bearing M1 or M3 muscarinic receptors and its contribution to neurodegenerative progression in tauopathies.